Skin oxygen tension (TcPo 2 ) was measured at 43°C on patients (n=27) with venous ulcers. Measurements were made at ulcer edge and, proximally on the same limb for control. Similar measurements were also made on healthy volunteers (n= 14) in the medial aspects of the distal third of the legs. TcPo 2 at ulcer edge was significantly lower (P=O.OOl) than control values which in turn were lower than that measured on healthy volunteers. TcPo 2 reflects skin nutrition. While low TcPo 2 at ulcer edges might be the result of pericapillary barriers to oxygen transport, the control values measured on apparently normal skin suggest the need for further studies.
Summary
Skin oxygen tension (TcPo 2 ) was measured at 43°C on patients (n=27) with venous ulcers. Measurements were made at ulcer edge and, proximally on the same limb for control. Similar measurements were also made on healthy volunteers (n= 14) in the medial aspects of the distal third of the legs. TcPo 2 at ulcer edge was significantly lower (P=O.OOl) than control values which in turn were lower than that measured on healthy volunteers. TcPo 2 reflects skin nutrition. While low TcPo 2 at ulcer edges might be the result of pericapillary barriers to oxygen transport, the control values measured on apparently normal skin suggest the need for further studies. 
Group

Results
The TcPo 2 measured at all sites on both groups is presented in Table 1 and shown graphically in Figure 1 .
All measurements of TcPo 2 including the low values at ulcer edges are in accord with previous reports. The difference between the means of the groups is highly significant (P=O.OOl). On patients, there was no correlation (P=0.05) between TcPo 2 and duration or size of the ulcer.
Discussion
The values measured at the ulcer edge have been found to increase in ulcers which healed as reported elsewherel'', The reduced values of TcPo 2 on healthy skin below the knee of patients are in accord with other findingss-'! but need explanation since dermal
Introduction
The hypothesis of Browse and Burnand! which implicates perivascular cuffs of fibrin in the pathogenesis of venous ulceration has drawn some support from the recent work of Falangawho performed skin biopsies in both the periulcerous and the non-ulcerated areas where there were no liposclerotic changes. Falanga reported the presence of fibrin in the skin around venous ulcers only. These workers also measured skin oxygen tension transcutaneously (TcPo 2 ) and their findings of TcPo 2 are in agreement with previous reportss", TcPo 2 which is a non-invasive measurement made using a surface oxygen electrode, is used as an index of arterial oxygen tension in neonates". It has also been used to demonstrate peripheral hypoperfusion on ischaemic skin of adults with occlusive diseases". In venous disease, does the finding of diminished TcPo 2 uniquely imply a dermal diffusion block to oxygen transport? This report presents recent findings of TcPo 2 on patients with venous ulcers.
Materials and methods
On a group of patients with venous ulcers (n=27, 16 female, 11 male, mean age 62.2 years, range 41-82 years) TcPo 2 at 43°C was measured on the ulcer edge and at a control site proximally on the same limb using a protocol described previously'. The control sites were on healthy skin below the knee where there was no clinical evidence of liposclerosis. All patients were Doppler positive for venous incompetence and had resting anklelbrachial pressure indices greater than or equal to one. Measurements were also made on healthy volunteers (n=14, 7 female, 7 male, mean age 32.4 years, range 25-50 years) on four sites over a circular area about 50 mm in diameter in the distal third of the leg in the medial aspect of the malleolus. TcPo 2 was measured using a Roche Kontron Dual oximeter (632) with subjects resting supine in a noise diffusion blocks have not been reported at such sites. Nor was there any clinical evidence of skin thickening and pigmentation on these sites. In order to speculate on the reasons for these changes, it is necessary to understand what is meant by TcPo 2 . TcPo 2 is a surface measurement made on locally heated skin. The objective of such heating is to vasodilate skin thereby increasing blood flow in the volume oftissue influenced by the electrode. There is an accompanying increase in local oxygenation which results in an increase in the net oxygen transferred through dermal and epidermal layers to the sensor. TcPo 2 reflects skin nutrition. On ischaemic skin of patients with occlusive arterial disease, low TcPo 2 has been associated with very poor perfusion's". Since patients in this study had no arterial disorders, why should TcPo 2 be low? TcPo 2 which is a measure of that oxygen which diffuses locally through the epidermis, is influenced not only by the oxygen delivered by blood flow but also by local oxygen consumption through tissue metabolism and the resistance to oxygen transport in the extravascular spaces. Factors such as fibrin cuffs, capsules of oedema 12 ,13 or epidermal thickening might act as physical barriers or resistive elements by 'sinking' oxygen. Oedema per se, by increasing the diffusion path length for oxygen molecules may also act as a resistive element. The effect of any or indeed all of these factors on TcPo 2 would be to reduce it. Conversely, a reduction of these variables could be expected to increase TcPo 2 . Oxygen consumption by tissue metabolism may be expected to decrease as healing occurs. Should these theoretical considerations be correct, then TcPo 2 measured on skin in the proximity of an ulcer may be expected to increase with healing. This was observed independently by two groups's!",
The histopathological findings of Falanga support the fibrin cuff hypothesis although the evidence adduced from video microscopic examination of the skin around the ankles demonstrating the presence of capsules of micro-oedema around capillaries is convincing'<':', Either of these physical factors might impede oxygen transport and the findings reported in this paper do lend some support to the proposed role of barriers to oxygen transport in the pathogenesis of venous ulceration. However, since neither effects of haemodynamic changes in the microcirculation that could be caused by capillary plugging!", nor likely 'damping' effects hydrated tissues might have on blood vessels, have been isolated or accounted for, it is argued that TcPo 2 measured on skin may also reflect such changes to some extent.
Conclusion
TcPo 2 is an easy non-invasive measurement which reflects skin nutrition and the findings in this report suggest the potential offered by this method to study venous disease. The positive association between increase in TcPo 2 and ulcer improvement observed in these studies may have valuable therapeutic implications and emphasizes the need for further studies.
